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Claims * 

1. A type of article holder characterized by the following facts: the article holder has an 
article holding member, and it can hold an article by means of said article holding member; this 
article holding member is made of a shape-memory material; the shape-memory member can be 
deformed to an article holding shape that fits the desired article shape at a temperature higher 
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than a prescribed temperature, and it can be fixed in said article holding shape in the application 
temperature range lower than a prescribed temperature so as to form an article holding region. 

2. A type of article holder characterized by the following facts: the article holder has an 
article holding member that can hold articles; for this article holder, the article holding member 
is made of a shape-memory material; the article holding member memorizes a first article 
holding shape, which fits the first article shape, as an initial memory shape and forms a first 
article holding region, and then the shape-memory member can be deformed to a second article 
holding shape, which fits a second article holding shape, at a temperature higher than a 
prescribed temperature; in the application temperature region lower than a prescribed 
temperature, and the second article holding shape is fixed to form a second article holding 
region. 

3. The article holder described in Claim 1 or 2 characterized by the fact that said 
shape-memory member is made of a shape-memory resin. 

4. The article holder described in Claim 1 or 2 characterized by the fact that said 
shape-memory member is a composite made of a shape-memory resin and a shape-memory 
alloy. 

5. The orifice hole described in any of Claims 1-4 characterized by the fact that said 
article holding member is composed of plural shape-memory members, and the shape-memory 
members are set around the article holding region in radiating shape. 

6. The article holder described in Claim 5 characterized by the fact that the tip portion of 
said shape-memory member facing the article holding region has a flat plate shape. 

7. The article holder described in any of Claims 1-6 characterized by the fact that said 
article holding member is set on a base member, and a height adjusting member is included 
between said base member and the article holding member. 

Detailed explanation of the invention 
[0001] 

Technical field of this invention 

This invention pertains to a type of article holder appropriate for holding containers and 
other articles in container treatment operations or the like, including filling and capping. 

[0002] 
Prior art 

In the prior art, article holders are described in Japanese Kokai Patent Application Nos. 
Hei 4[1992]-154550 (prior art 1) and Hei 4[1992]-279497 (prior art 2). 
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[0003] 

In prior art 1, an article holding member is set on a base member, and the article holding 
member can hold the article. The article holding member is composed of plural holding pieces 
made of an elastic sheet material. The holding pieces are made of an elastic sheet material, and 
they can fit various articles in different shapes. 

[0004] 

In prior art 2, an article holding member made of V-shaped fingers is set on a base 
member. The V-shaped fingers are positioned at prescribed positions corresponding to the article 
as the object for holding by means of a servo motor. As a result, various articles in different 
shapes can be handled. 



[0005] 

Problems to be solved by the invention 

The aforementioned prior arts have the following disadvantages. 

© In prior art 1, the range of dimensions of the shapes of articles that can be held within 
the elastic deformation range of the elastic sheet material is small. Consequently, depending on 
the shape of the article, variation in the elastic holding force of the elastic sheet material applied 
on the article takes place; and stable holding may not be possible. Consequently, there is a 
substantial limit on the shape of the articles that can be held. 

[0006] 

© In prior art 2, as control is performed on the positions of the V-shaped fingers, the 
mechanical and electrical structures are very complicated. Also, the shape of the V-shaped 
surface of the V-shaped fingers is fixed, so that the shape of the articles that can be held is 
limited. 



[0007] 

The purpose of this invention is to provide a type of article holder that has a simple 
structure and can hold articles in various shapes in a stable way. 

[0008] 

Means to solve the problem 

The invention described in Claim 1 pertains to a type of article holder characterized by 
the following facts: the article holder has an article holding member, and it can hold articles by 
means of said article holding member; this article holding member is made of a shape-memory 



material; the shape-memory member can be deformed to an article holding shape that fits the 
desired article shape at a temperature higher than a prescribed temperature, and it can be fixed in 
said article holding shape in the application temperature range lower than a prescribed 
temperature so as to form an article holding region. 

[0009] 

The invention described in Claim 2 pertains to a type of article holder characterized by 
the following facts: the article holder has an article holding member, that can hold articles; for 
this article holder, the article holding member is made of a shape-memory material; the article 
holding member memorizes a first article holding shape, which fits the first article shape, as an 
initial memory shape and forms a first article holding region, and the shape-memory member can 
be deformed to a second article holding shape, which fits a second article holding shape, at a 
temperature higher than a prescribed temperature; in the application temperature region lower 
than a prescribed temperature, and the second article holding shape is fixed to form a second 
article holding region. 

[0010] 

The invention described in Claim 3 pertains to the article holder described in Claim 1 or 2 
characterized by the fact that said shape-memory member is made of a shape-memory resin. 

[0011] 

The invention described in Claim 4 pertains to the article holder described in Claim 1 or 2 
characterized by the fact that said shape-memory member is a composite made of a 
shape-memory resin and a shape-memory alloy. 

[0012] 

The invention described in Claim 5 pertains to the orifice hole described in any of Claims 
1-4 characterized by the fact that said article holding member is composed of plural 
shape-memory members, and the shape-memory members are set around the article holding 
region in radiating shape. 

[0013] 

The invention described in Claim 6 pertains to the article holder described in Claim 5 
characterized by the fact that the tip portion of said shape-memory member facing the article 
holding region has a flat plate shape. 
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[0014] 

The invention described in Claim 7 pertains to the article holder described in any of 
Claims 1-6 characterized by the fact that said article holding member is set on a base member, 
and a height adjusting member is included between said base member and the article holding 
member. 

[0015] 

According to the invention described in Claim 1, the following function © can be 
realized. 

© The shape-memory member that forms the article holding member can be changed to 
various article holding shapes corresponding to the desired shapes of articles (hereinafter to be 
referred to as article models), and these article holding shapes can be fixed. That is, with a simple 
structure in which the article holding member is made of a shape-memory member, it is possible 
to form various article holding regions, and it is possible to hold articles of various shapes in a 
stable manner. 

[0016] 

In this case, as the shape-memory member, one may make use of a shape-memory resin 
and a shape-memory alloy. Both types can recover the initial memory shape (such as a flat 
shape) when heated to over a prescribed temperature, and they can be deformed to the article 
holding shape that fits the article. Then, as both are cooled to a temperature region of use lower 
than a prescribed temperature, they are fixed to the aforementioned article holding shape so as to 
form an article holding region. 

[0017] 

The invention described in Claim 2 has the following function ©. 

© The shape-memory member that forms the article holding member has the first article 
holding shape imparted to it as the initial memory shape. Also, it can be deformed to various 
second article holding shapes corresponding to the various desired article shapes, and it can be 
fixed in the second article holding shape. That is, with a simple structure of the article holding 
member made of a shape-memory member, a first article holding shape as the initial memory 
shape and the second holding shape obtained by deformation of said first article holding shape 
can be formed, and it is possible to hold articles in various shapes in a stable manner. 
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[0018] 

After the first article holding shape of the article holding member is imparted as the 
initial memory shape, when the member is set at a temperature higher than a prescribed 
temperature (glass transition point T g ), it recovers to the first article holding shape as the initial 
memory shape. As it is cooled down to an application temperature region (room temperature) 
lower than a prescribed temperature (glass transition point T g ) while the shape is maintained, the 
first article holding shape is fixed to form a first article holding region. Consequently, once the 
article shape with a high frequency of use among the various article holding shapes is memorized 
as the initial memory shape, as the article holding member of another article holding shape (the 
second article holding shape) is heated to above a prescribed temperature, the aforementioned 
first article holding shape can be obtained. As a result, it is possible to reduce the shape change 
frequency of the article holding member. 

[0019] 

In this case, one may make use of a shape-memory resin and a shape-memory alloy for 
forming shape-memory member. When they are both heated to over a prescribed temperature, 
they recover the initial memory shape (first article holding shape), and they can be deformed at 
will to another article holding shape (second article holding shape) that fits the prescribed 
selected article model. When both are cooled down to the application temperature region lower 
than a prescribed temperature, the aforementioned article holding shapes (first and second article 
holding shapes) are fixed to form article holding regions (first and second article holding 
regions). 

[0020] 

For Claim 3 of the invention, following function (D can be realized. 

® In said © and ©, for the shape-memory member fixed at the article holding shape in 
the application temperature region, when there is little difference between the thickness of the 
shape-memory alloy and that of the shape-memory resin, the modulus of the shape-memory resin 
is higher than that of the shape-memory alloy. Consequently, when a shape-memory resin is used 
as the shape-memory member, the modulus in the application temperature region is high, the 
material is hard, and it has a high article holding force so that the holding ability can be 
improved. 
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[0021] 

The invention described in Claim 4 has the following function ©. 

© In said © and ©, as the pre-operation for imparting a new article holding shape (shape 
change), the shape-memory member is heated to above a prescribed temperature, and it returns to 
the initial memory shape. In this case, the recovering force of the shape-memory alloy is higher 
than that of the shape-memory resin. Consequently, when a composite of the shape-memory 
resin and the shape-memory alloy is used for the shape-memory member, in the shape change 
operation of the shape-memory member, it can quickly recover the initial memory shape, and 
shape change can be performed quickly. 

[0022] 

The invention described in Claim 5 has the following function ®. 

© Plural shape-memory members that form the article holding member are set around the 
article holding region in radiating shape, so that the entire circumference of the article can be 
held with a high stability by the plural shape-memory members. 

[0023] 

The invention described in Claim 6 has the following function ©. 

© The tip portion of the shape-memory member facing the article holding region has a 
flat plate shape, so that the shape-memory member is in contact with the article with the surface 
of the flat plate (instead of dot or line), and the article can be held with a high stability. 

[0024] 

The invention described in Claim 7 has the following function ®. 

® By including a height adjusting member between the base member and the article 
holding member, the height of the position for holding the article where the article holding 
member is in contact with the article can be selected corresponding to the height of the article or 
other shape so that the article can be held more stably. 

[0025] 

Embodiment of the invention 

Figure 1 is a schematic diagram illustrating the article holder in the first embodiment.' 
Figure 2 is a schematic diagram illustrating the article holding member. Figure 3 is a schematic 
diagram illustrating another example of the article holding member. Figure 4 is a schematic 
diagram illustrating the article holding state. Figure 5 is an oblique view illustrating the article 
holder. Figure 6 is an oblique view illustrating the exploded state of the article holder. /4 
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Figure 7 is a schematic diagram illustrating a modified example of the article holding member. 
Figure 8 is a schematic diagram illustrating a modified example of the article holder. Figure 9 is 
a schematic diagram illustrating the shape change line of the article holder. Figure 10 is a 
schematic diagram illustrating the shape imparting device. Figure 1 1 is a schematic diagram 
illustrating the article holder in the second embodiment. Figure 12 is a schematic diagram 
illustrating the article holding state. Figure 13 is a schematic diagram illustrating the shape 
imparting device. Figure 14 is a schematic diagram illustrating the article holder in the third 
embodiment. Figure 15 is a schematic diagram illustrating the article holding state. Figure 16 is a 
schematic diagram illustrating the article holder in the fourth embodiment. Figure 18 is a 
schematic diagram illustrating a modified example of the article holder. 

[0026] 

First embodiment (Figures 1-10) 
(Article holder (10)) (Figures 1-6) 

As shown in Figures 1 and 4-6, for article holder (10), article holding member (14) is set 
via height adjusting member (13) on first and second base members (11), (12) as the base 
member, and article (1) (such as a container) can be held by said article holding member (14). 
For example, on a container treatment line including filling and capping operations, by means of 
article holder (10), articles (1) are transported by a conveyer, and each article (1) is positioned at 
the filling position of the filling machine and the capping operation position of the capping 
device, etc. 

[0027] 

First base member (1 1) has a rectangular shape. On its upper surface, a circular recess 
(11 A) for fitting of second base member (12) is formed. On the lower surface, ridge portion 
(1 IB) for engagement to the engagement portion for feeding of the conveyer is formed, and 
through hole (1 1C) for cleaning is formed at the center. Also, positioning pins (1 ID) for second 
base member (12) are set at four positions P!-P 4 (comer points P,-P 4 of a rectangular shape) 
around the central shaft on the bottom surface of circular recess (1 1A). 

[0028] 

Said second base member (12) has a circular shape. It is composed of circular protrusion 
(12A) fitting to circular recess (1 1 A) of base member (1 1) and annular portion (12B) on circular 
protrusion (12A). Also, lower peripheral side corner surface portion (12a) of circular protrusion 
(12A) of second base member (12) has a tapered shape, and it is easy to introduce it to circular 
recess (1 1 A) of first base member (1 1). Also, positioning holes (12C) for engagement to 
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positioning pins (1 ID) of first base member (11) are set at four positions P r P 4 on the lower end 
surface of circular protrusion (12A) around the central axis. Positioning pins (12D) for height 
adjusting member (13) are set at four positions R,-^ (corner points R r R 4 of a rectangular 
shape) on the upper end surface of annular portion (12) around the central axis. Also, the upper 
end surface of annular portion (12B) is bonded with thin-suction sheet ring (15) made of magnet, 
metal sheet, or other magnetic material by means of an adhesive. Thin-sheet ring (15) has hole 
(15A) for insertion of positioning pins (12D) of annular portion (12B). 

[0029] 

Height adjusting member (13) is annular. At four positions R1-R4 on the lower end 
surface around the central axis, positioning holes (13A) for engagement of positioning pins 
(12D) of second base member (12) are formed, respectively. At four positions R,-^ on the 
upper end surface around the central axis, positioning pins (13B) for positioning article holding 
member (14) are set, respectively. Positioning holes (13A) may be formed as tapered opening 
holes for facilitating positioning pins (12D) (Figure 1). Also, on the lower end surface of height 
adjusting member (13), thin suction sheet ring (16) made of magnet, metal sheet, or other 
magnetic material is bonded by an adhesive or the like. Thin-sheet ring (16) has holes (16A) in 
agreement with positioning holes (13A) of height adjusting member (13). Also, on the upper end 
surface of height adjusting member (13), thin-sheet ring (15) of the same type formed on the 
upper end surface of annular portion (12) of second base member (12) is joined. 

[0030] 

Article holding member (14) has an annular shape. At four positions R^ on the lower 
end surface around the central axis, positioning holes (14A) for engagement of positioning pins 
(13B) of height adjusting member (13) are formed, respectively. On the upper end surface, plural 
(six in this embodiment) shape-memory members (18) fixed by fixing ring (17) are formed 
horizontally. Fixing ring (17) is mounted on the upper end surface of shape holding member (14) 
by means of screw (17A). Also, on the lower end surface of shape holding member (14), 
thin-sheet ring (16) of the same type as that formed on the lower end surface of height adjusting 
member (13) is joined. 

[0031] 

As shown in Figure 2, article holding member (14) is composed of six shape-memory 
members (18), with said shape-memory members (18) set in radiating shape around the central 
axis. By means of their tip portions, article holding region (19) (Figures 5 and 6) is formed In 
this case, said shape-memory members (18) are formed by processing a shape-memory resin 
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(such as shape-memory polymer "DIALLY" [transliteration] manufactured by Mitsubishi Heavy 
Industries, Ltd.) into a flat plate shape. As shown in Figure 2, the base end portion side fixed by 
means of fixing ring (17) is taken as fan-shaped portion (18A), and the tip portion facing article 
holding region (19) is formed as flat plate rectangular portion (18B). 

[0032] 

As shape-memory member (18) is made of shape-memory resin as explained in the 
above, the following effects can be realized: (a) At a temperature over a prescribed temperature 
(glass transition point T g ), it recovers the initial memory shape (such as a flat plate shape), and it 
can be deformed at will to the article holding shape fitting the article model, (b) In the 
application temperature region (room temperature) lower than a prescribed temperature (glass 
transition point Tg), said article holding shape is fixed, and article holding region (19) is formed. 
Shape-memory member (18) shown in Figures 1 and 2 has a flat plate-shaped initial memory 
shape, and shape-memory member (18) shown in Figures 4 and 5 has the article holding shape 
for holding a container with a fixed elliptical lateral cross-sectional shape. 

[0033] 

Consequently, for article holder (10), as the article holding shape is formed on 
shape-memory member (18) of article holding member (14) using an article having the same 
shape as that of the holding object article (the desired article shape) as described in said (a), (b), 
even when there is relatively small portion of shape-memory member (18) on the periphery of 
article holding region (19), flat plate-shaped rectangular portion (18B) can realize the article 
holding shape that is deformed to the curved shape shown in Figure 4, and the outer shape of 
article (1) can be held in a stable manner. 

In this case, in the application temperature region where shape-memory member (18) 
made of a shape-memory resin is fixed, a high modulus is displayed. Consequently, in the 
application temperature region, it is hard, and a high article holding force can be realized. 

[0034] 

Also, when the article holding shape is imparted to shape-memory member (18), if the 
size of the article model is smaller than that of the holding object article, the article holding force 
of article holding region (19) is high, and, if the article model has a size larger than that of the 
holding object article, the article can be inserted smoothly into article holding region (19). 
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[0035] 

Also, for article holding member (14), six shape-memory members (18) are set in a 
radiating shape around article holding region (19). Consequently, the entire circumference of 
article (1) can be held stably by said six shape-memory members (18). Also, for article holding 
member (14), if the lateral cross-section of holding object article (1) has an elliptical shape, the 
major axis direction of the elliptical shape is set in agreement with the distribution of the central 
line of a pair of shape-memory members (18), (18) positioned on the same diameter in article 
holding member (14), and the side surface in the major axis direction of the elliptic shape can be 
held stably at the central portion in the width direction of said shape-memory members (18). 

[0036] 

Also, for article holding member (14), the article holding shape is imparted to 
shape-memory member (18), and the tip portion that faces article holding region (19) forms flat 
plate rectangular portion (18B). Consequently, flat plate rectangular portion (18B) of 
shape-memory member (18) is in contact with the flat plate surface, and article (1) can be held 
stably. 

[0037] 

For article holding member (14), in the initial memory shape of shape-memory member 
(18) shown in Figure 2, there is overlap at the central portion of flat plate-shaped rectangular 
portions (18B) of all of shape-memory members (18). As a result, even when the size of the 
holding object article has the minimum diameter, shape-memory members (18) on the periphery 
of article holding region (19) have flat plate-shaped rectangular portions (18B) deformed to 
create the article holding shape, and article holding region (19) for the article with the minimum 
diameter can be formed reliably. That is, even articles (1) with the minimum diameter can be 
handled well. 

[0038] 

Also, for article holding member (14), in the initial memory shape of shape-memory 
members (18) shown in Figure 2, gap g is present between the adjacent shape-memory members 
(18) for all shape-memory members (18). As a result, when all of the shape-memory members 
(18) recover the flat initial memory shape as in said (a), and when they are deformed to the 
article holding shape by means of the article model, for the deformation for imparting the shape, 
there is no disturbance due to mutual scraping and interference between edges of adjacent 
shape-memory members (18). Consequently, shape-memory members (18) (especially flat plate- 
shaped rectangular portions (18B)) with the article holding shape imparted to them form a 
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straight article holding surface free of inclination or distortion around the central axis, and article 
(1) can be held with a high stability. 

[0039] 

In the following, the procedure for assembly of article holder (10) will be explained 
(Figure 6). 

(1) Positioning pins (1 ID) formed at circular recess (1 1 A) of first base member (11) are 
engaged in positioning holes (12C) formed on circular protrusion (12A) of second base member 
(12), and second base member (12) is fit in first base member (11). 

[0040] 

(2) Positioning pins (12D) set on annular portion (12B) of second base member (12) are 
engaged in positioning holes (13A) of height adjusting member (13). At the same time, 
thin-sheet ring (16) formed on height adjusting member (13) is adhered by magnetic force to 
thin-sheet ring (15) set on the upper end surface of annular portion (12B) of second base member 
(12). In this case, at least one of thin-sheet ring (15) and thin-sheet ring (16) may be made of a 
magnetic [material]. 

[0041] 

(3) Positioning holes (14A) of article holding member (14) are engaged to positioning 
pins (13B) of height adjusting member (13). At the same time, thin-sheet ring (16) formed on 
article holding member (14) is adhered magnetically to thin-sheet ring (15) formed on the upper 
end surface of height adjusting member (13). In this case, at least one of thin-sheet ring (15) and 
thin-sheet ring (16) may be made of a magnetic [material]. 

[0042] 

As a result of assembly of article holder (10) described in (l)-(3) above, when the 
cross-section of holding object article (1) has an elliptical shape as aforementioned, the major 
axis direction of elliptical article (1) is set in agreement with the distribution of the central line of 
the pair of shape-memory members (18), (18) positioned on the same diameter in article holding 
member (14), and the major axis direction of elliptical article (1) is in agreement with the 
transporting direction of article holder (10) by the conveyer, as the four members of first and 
second base members (11), (12), height adjusting member (13), and article holding member (14) 
are engaged to each other. The transporting direction of article holder (10) by the conveyer is 
orthogonal to ridge portion (11B) on the lower surface of first base member (11). Consequently, 
with respect to this direction of first base member (11), one can make appropriate selection for 
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[the positions] of positioning pins (1 ID) set on circular recess (1 1 A) of first base member (11), 
the position of the rectangular shape composed of four positions P,-P 4 for positioning holes 
(12C) set on circular protrusion (12A) of second base member (12), positioning pins (12D) 
formed on annular portion (12B) of second base member (12), positioning holes (13A) set on 
height adjusting member (13), positioning pins (13B), and the position of the rectangular shape 
composed of four positions R,^ of positioning holes (14A) set on article holding member (14). 
As a result, by assembling the four members, that is, first and second base members (1 1), (12), 
height adjusting member (13) and article holding member (14), the major axis direction of . ' 
elliptical article (1) is in agreement with the central line of the pair of shape-memory members 
(18), (18) positioned on the same diameter in article holding member (14), and the major axis 
direction of elliptical article (1) is in agreement with the transporting direction of article holding 
member (10) by the conveyer. This assembly result can be realized in a natural way (free of 
errors in assembly when performed manually). As a result of this assembly operation, as 
explained above, by means of a pair of shape-memory members (18), (18) positioned on the 
same diameter in article holding member (14), the side of elliptical article (1) in the major axis 
direction is maintained in a stable way at the central portion of the width direction of the 
shape-memory members, and the transporting position can be guaranteed with the front side 
portion sandwiched between the two sides in the major axis direction of elliptical article (1) 
facing the side of the conveyer. 

[0043] 

Also, for article holder (10), first base member (1 1) and second base member (12) are 
separated from each other, and circular protrusion (12A) of second base member (12) is fit in 
circular recess (1 1 A) of first base member (1 1). Consequently, when circular protrusion (12A) of 
second base member (12) is rotated by 90° with respect to circular recess (1 1 A) of first base 
member (11), and positioning pins (11D) are inserted in positioning holes (12C), it is possible to 
change the direction of the transporting posture of article (1) with respect to the transporting 
direction of the conveyer determined by ridge portion (1 IB) of first base member (1 1) (for 
example, setting the broad front side portion of elliptical article (1) to face the side or front side 
of the conveyer). 

[0044] 

Also, for article holder (10), by setting ridge portion (11B) in the rectangular shape of 
first base member (11) such that the major axis direction of the base member is along the 
conveyer transporting direction, it is possible to easily specify the direction of transportation of 
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article (1). However, when the direction of transportation of article (1) is of no concern, first base 
member (1 1) may be formed in circular shape or other shape instead of said rectangular shape. 

[0045] 

(Article holding member (20)) (Figure 3) 

Article holding member (20) shown in Figure 3 differs from said article holding member 
(14) in that shape-memory member (21) that forms article holding member (20) is a composite of 
shape-memory resin (22) and shape-memory alloy (23). As far as the feature that fixing on 
article holding member (20) is performed by means of fixing ring (17) and screw (17A) is 
concerned, it is the same as article holding member (14). 

[0046] 

Just as shape-memory member (18) in article holding member (14), shape-memory resin 
(22) may also be shape-memory polymer "DIALLY" [transliteration], a product of Mitsubishi 
Heavy Industries, Ltd., and [each member] has fan-shaped portion (22A) and flat plate-shaped 
rectangular portion (22B). Shape-memory alloy (23) is formed in a rectangular shape attached on 
the central line on the inner surface of shape-memory resin (22). For example, it may be Ni-Ti 
alloy "K10K ALLOY" manufactured by Daido Special Steel Co., Ltd. 

[0047] 

Because shape-memory member (21) is composed of shape-memory resin (22) and 
shape-memory alloy (23), the following effects can be realized: (a) At a temperature over a 
prescribed temperature (glass transition point T g , or shape recovery temperature A f ), as 
shape-memory alloy (23) has a modulus higher than that of shape-memory resin (22), with the 
aid of shape-memory alloy (23), shape-memory resin (22) can quickly recover the initial memory 
shape (such as a flat plate shape), and it can be deformed at will to the article holding shape 
fitting the article, (b) In the application temperature region (room temperature) lower than a 
prescribed temperature (glass transition point T g , or shape recovery temperature A f ), said article 
holding shape is fixed, and article holding region (19) is formed. 

[0048] 

In this case, in the application temperature region where the article holding shape is fixed, 
shape-memory resin (22) of shape-memory member (21) has a high modulus, and this in the 
application temperature region, a high article holding force can be realized. Also, in the 
preoperation for imparting a new article holding shape (shape change) by heating shape-memory 
member (21) to a certain temperature to recover the initial memory shape, shape-memory alloy 
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(23) of shape-memory member (21) has a high recovering force. Consequently, the high 
recovering force influences shape-memory resin (23) with a lower recovering force by itself, so 
that the entirety of shape-memory member (21) quickly recovers the initial memory shape, and 
shape change can be realized in a short time. 

[0049] 

(Article holding members (30), (40)) (Figures 7(A), (B)) 

Article holding member (30) shown in Figure 7(A) differs from said article holding 
member (14) in that it is composed of four shape-memory members (31A)-(31D). 

[0050] 

Article holding member (40) shown in Figure 7(B) differs from said article holding 
member (14) in that it is composed of 12 shape-memory members (41 A)-(41L). 

[0051] 

(Article holder (50)) (Figure 8) 

Article holder (50) shown in Figure 8 differs from said article holder (10) in that second 
base member (12) is joined on first base member (1 1); height adjusting member (13) is joined on 
second base member (12); and article holding member (14) is joined on height adjusting member 
(13) (these features are the same as those of article holder (10)). Also, height adjusting member 
(13) is joined on article holding member (14), and article holding member (14) is joined on 
height adjusting member (13). In this way, for article holder (50), article holding members (14) 
are set at two positions in the height direction, so that long article (1) can be held stably. 

[0052] 

Also, as height adjusting member (13) can be joined on intermediate article holding 
member (14), positioning pin (52) is set in hole (51) formed on screw (17A) positioned on the 
upper end surface of article holding member (14), and positioning pin (52) of article holding 
member (14) can be engaged to positioning hole (13A) on the lower end surface of height 
adjusting member (13). Also, fixing ring (17) positioned on the upper end surface of article 
holding member (14) may be made of magnet, metal, or other magnetic material. Said fixing ring 
(17) has thin-sheet ring (16) of height adjusting member (13) adhered to it magnetically. 
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[0053] 

(Method and device for shape change of article holder (10)) (Figures 9, 10) 

As shown in Figure 9, shape change device (60) of article holder (10) (same for article 
holder (50)), is composed of article holding member feeding device (61), heater (62), shape 
imparting device (63), cooler (64), height adjusting member feeding device (65), and article 
holding member setting device (66). 

[0054] 

Article holding member feeding device (61) is made of a robot. Article holding member 
(14) of article holder (10) carried from article holder carry-in line (71) is taken out from first and 
second base members (1 1), (12), and it is transferred to chuck (72A) of article holding member 
molding line (72). Then, said article holding member (14) is fed to heater (62). 

[0055] 

Heater (62) heats shape holding member (18) of article holding member (14) to over a 
prescribed temperature so that it recovers the initial flat memory shape. More specifically, heater 
(62) may be an IR heater or the like. 



[0056] 

Shape imparting device (63) heats shape-memory member (18) to over a prescribed 
temperature to fit an article model so as to deform it to the article holding shape. More 
specifically, as shown in Figure 10, shape imparting device (63) may be composed of a pair of 
molding parts (63A), (63B) that sandwich shape-memory member (18) from the outer and inner 
sides, respectively. The outer surface of upper molding part (63A) (male mold) has a shape in 
agreement with the outer shape of the article model, while the inner surface of lower molding 
part (63B) (female mold) is similar to the outer shape of the article model, but larger by an 
amount corresponding to the sheet thickness of shape-memory member (18). 

[0057] 

Cooler (64) cools shape-memory member (18) with said article holding shaped imparted 
on it by said shape imparting device (63) to over a prescribed temperature so as to fix said article 
holding shape. More specifically, shape imparting device (63) includes a refrigerant contained in 
molding parts (63A), (63B) of shape imparting device (63). 
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[0058] 

Height adjusting member feeding device (65) is made of a robot, it has height adjusting 
member (13) joined to first base member (1 1) and second base member (12) carried in from 
article holder carry-in line (71) to bypass line (73). 

[0059] 

Article holding member setting device (66) is a robot device. It sets article holding 
member (14), which has a new article holding shape by said heater (62), shape imparting device 
(63) and cooler (64) on article holding member molding line (72), on first base member (1 1) and 
second base member (12) exhausted from bypass line (73), and height adjusting member (13). In 
this way, assembly of new article holder (10) is finished. Said article holder (10) is carried out by 
article holder carry-out line (74) to the next step of operation. 

[0060] 

Consequently, by means of shape change device (60), article holder (10) performs the 
following shape change operation. 

(1) Article holder (14) is fetched by article holding member feeding device (61) from first 
base member (1 1) and second base member (12), and article holding member (14) is fed to 
heater (62). 

[0061] 

(2) By means of heater (62), shape-memory member (18) of article holder (14) is heated 
to over a prescribed temperature to recover the initial flat memory shape. 

[0062] 

(3) Shape-memory member (18) that has been heated to over a prescribed temperature is 
deformed to the article holding shape by means of shape imparting device (63). 

[0063] 

(4) By means of cooler (64), shape-memory member (18) is cooled to lower than a 
prescribed temperature so as to fix said article holding shape. 

[0064] 

(5) As needed, by means of height adjusting member feeding device (65), first base 
member (1 1) and second base member (12) are joined to height adjusting member (13). 
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[0065] 

(6) By means of article holding member setting device (66), article holding member (14) 
in said step (4) is set on first base member (1 1) and second base member (12) as well as height 
adjusting member (13) in said step (5). 

[0066] 

For shape change device (60), by manipulating article holding member feeding device 
(61), heater (62), shape imparting device (63), cooler (64), height adjusting member feeding 
device (65), article holding member setting device (66), article holder carry-in line (71), article 
holding member molding line (72), bypass line (73), and article holder carry-out line (74), 
among first base member (1 1) and second base member (12) that form article holder (10), as well 
as height adjusting members (13) and shape holding members (14), one can make appropriate 
changes for the number and installing positions of height adjusting members (13) as well as the 
number and setting positions of article holding members (14), so that it is possible to make 
assembly at will for the long type having plural height adjusting members (13), the multi-stage 
type having plural article holding members (14) set at appropriate heights, respectively, etc. 

[0067] 

Consequently, in this embodiment, the following functions can be realized. 

(For article holder (10)) 

© It is possible to deform shape-memory member (18) that forms article holding member 
(14) to various article holding shapes, and to fix at each article holding shape. That is, by means 
of a simple structure in which article holding member (14) is made of only shape-memory 
member (18), it is possible to form various article holding regions (19) so as to hold articles in 
various shapes stably. 

[0068] 

In this case, shape-memory member (18) may be made of a shape-memory resin and a 
shape-memory alloy. Both types can recover the initial memory shape (such as a flat shape) 
when heated to over a prescribed temperature, and they can be deformed to the article holding 
shape that fits the article model. Then, as both are cooled to a temperature region of use lower 
than a prescribed temperature, they are fixed to the aforementioned article holding shape so as to 
form article holding region (19). 
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[0069] 

® In said [1], for shape-memory member (18) fixed at the article holding shape in the 
application temperature region, the modulus of the shape-memory resin is higher than that of the 
shape-memory alloy. Consequently, when a shape-memory resin is used as the shape-memory 
member (18), the modulus in the application temperature region is high, the material is hard, and 
it has a high article holding force so that the holding ability can be improved. 

[0070] 

(D In said ©, as the pre-operation for imparting a new article holding shape (shape 
change), shape-memory member (21) is heated to above a prescribed temperature, the shape 
recovers the initial memory shape. In this case, the recovering force of shape-memory alloy (23) 
is higher than that of shape-memory resin (22). Consequently, when a composite of 
shape-memory resin (22) and shape-memory alloy (23) is used as shape-memory member (21), 
in the shape change operation of shape-memory member (21), it can quickly recover the initial 
memory shape, and shape change can be performed quickly. 

[0071] 

® Plural shape-memory members (18) that form article holding member (14) are set 
around the article holding region in a radiating shape, so that the entire circumference of the 
article can be held at a high stability by plural shape-memory members (18). 

[0072] 

® The portion of shape-memory member (18) facing article holding region (19) is flat /8 
plate-shaped rectangular portion (18B), so that shape-memory member (18) is in contact with the 
article with the surface of the flat plate (instead of dot or line), and the article can be held at a 
high stability. 

[0073] 

© By including height adjusting member (13) between base members (1 1), (12) and 
article holding member (14), the height of the position for holding the article where article 
holding member (14) is in contact with the article can be selected corresponding to the height of 
the article or other shape so that the article can be held more stably. 



20 



[0074] 

(For the method and device for shape change of article holder (10)) 

© For shape-memory member (18) that forms article holding member (14), by 
performing heating, shape imparting and cooling, a new article holding shape can be imparted 
and fixed for said shape-memory member (18) (shape change). That is, in the shape change 
operation, there is no need to exchange article holding member (14). Instead, one may just 
change the shape of shape-memory member (18). The operation is thus simpler, and it facilitates 
automation. 

[0075] 

® Before performing said heating operation in said [1], shape-memory member (18) that 
forms article holding member (14) is taken out from base members (11), (12). After said cooling 
operation in [1], article holding member (14) is set in the base members. Consequently, it is easy 
to perform various operations of heating, shape imparting and cooling for shape-memory 
member (18), and the operations can be performed at a high efficiency. That is, article holding 
member (14) is cut off from the base members and it is an independent member. Consequently, 
the thermal capacity is small in the heating and cooling operation, so that it is possible to 
increase the heating efficiency and cooling efficiency. Also, as shape-memory member (18) is 
not shielded by the base members for its lower side, the molding parts can work easily from both 
inner and outer surfaces of shape-memory member (18), and the operability of the shape 
imparting operation can be improved. 

[0076] 

(D Shape imparting device (63) is composed of a pair of molding parts (63A) and (63B) 
that sandwich shape-memory member (18) from the outer and inner sides, respectively. As a 
result, shape-memory member (18) can impart the article holding shape reliably and quickly. 

[0077] 

(Second embodiment) (Figures 11-13) 
(Article holder (80)) (Figures 11, 12) 

For article holder (80), hexagonal frame (83) is supported via columns (82) on 
rectangular base member (81), and six shape-memory members (85) that form article holding 
member (84) are hanging down and supported on the edges of frame (83). 
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[0078] 

Shape-memory member (85) is composed of the same type of shape-memory resin as that 
for shape-memory member (18) in the first embodiment. As a result, for shape-memory member 
(85), (a) at a temperature over a prescribed temperature (glass transition point T g ), it can recover 
the initial memory shape (such as a flat plate shape), and it can be deformed at will to the article 
holding shape fitting the article model. Then, (b) in the application temperature region (room 
temperature) lower than a prescribed temperature (glass transition point Tg), said article holding 
shape is fixed, and article holding region (86) is formed. 

[0079] 

(Method and device for shape change of article holder (80)) (Figure 13) 

Just as shape change device (60) in the first embodiment, shape change device (90) of 
article holder (80) is also composed of a heater, a shape imparting device, and a cooler. As shape 
imparting device (91), balloon (91 A) (such as "AIRPICKER" [transliteration] manufactured by 
Bridgestone Corp.) is used as shape imparting device (91). That is, for shape imparting device 
(91), article model (1A) is inserted to the inner side of all shape -memory members (85), and 
balloon (91 A) set on the outer side of each shape-memory member (85) is inflated under 
pressure. As a result, shape-memory member (85) set between said balloons (91 A) and article 
model (1A) is deformed to the article holding shape. 

[0080] 

Consequently, by means of shape change device (90), article holder (80) performs shape 
change as follows. 

(1) By means of a heater (not shown in the figure), shape-memory member (85) of article 
holding member (84) is heated to above a prescribed temperature so that it recovers the initial 
flat memory shape (Figure 11). 

[0081] 

(2) Shape-memory member (85) that has been heated to over a prescribed temperature is 
deformed to the article holding shape by means of shape imparting device (91). In this case, 
balloons (91A) of shape imparting device (91) are pressurized and inflated (Figure 13(A)). 



[0082] 

(3) By means of a cooler (not shown in the figure), shape-memory member (85) is cooled 
to lower than a prescribed temperature, and said article holding shape is fixed. Then, balloons 



(91 A) of shape imparting device (91) have gas exhausted from them and are shrunk (Figure 
13(B)). 



[0083] 

(Third embodiment) (Figures 14, 15) 
(Article holder (100)) (Figures 14 and 15) 

Article holder (100) has article holding member (102) set in circular box-shaped base 
member (101). Article holding member (102) is composed of ten shape-memory members (103) 
in bent rectangular shape. The upper end portions of shape-memory members (103) are fixed on 
the upper end surface of base member (101), and the lower end portions of shape-memory 
members (103) go through guide holes (104) formed on the side wall of base member (101) and 
extend out. 

[0084] 

Shape-memory members (103) have the same shape and are made of the same type of 
alloy as shape-memory alloy (23) of shape-memory member (21) in the first embodiment. 
Consequently, for shape-memory members (103), (a) at a temperature over a prescribed 
temperature (shape recovering temperature A f ), they recover the initial memory shape (in a state 
in which the gap between facing shape-memory members (103), (103) is smaller than the 
diameter of the holding object article) (Figure 14), and they can be deformed at will to the article 
holding shape fitting the article model. Then, (b) in the application temperature region (room 
temperature) lower than a prescribed temperature (shape recovering temperature Af), said article 
holding shape is fixed to form article holding region (105) (Figure 15). 

[0085] 

The method and device for shape change of article holder (100) are the same as those for 
article holder (10) in the first embodiment, and the operation is performed as follows. 

(1) The gap between facing shape-memory members (103), (103) of article holding 
member (102) is made larger than the size of article model (1 A), and article model (1 A) is 
inserted in-between shape-memory members (103), (103). 

[0086] 

(2) By means of the heater, shape-memory members (103) of article holding member 
(102) are heated to over a prescribed temperature, and they recover their initial memory shape 
(Figure 14). In this process, shape-memory members (103) fit article model (1 A), and the article 
holding shape is imparted to shape-memory members (103). 
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[0087] 

(3) By means of the cooler, the aforementioned article holding shape of shape-memory 
member (103) is fixed as the temperature drops to below than a prescribed temperature. 

[0088] 

(Fourth embodiment) (Figures 16, 17) 
(Article holder (110)) (Figure 16) 

Article holder (110) has the same basic constitution as that of article holder (10). Article 
holder (110) differs from article holder (10) in that the first article holding shape A with the 
highest frequency of application among the various types of articles (instead of a flat plate shape) 
is memorized as the initial memory shape of shape-memory member (18) that forms article 
holding member (14). 

[0089] 

In this case, the initial memory shape of shape-memory member (18) (first article holding 
shape A) is formed as follows: (1) A shape-memory memory (or shape-memory alloy) is molded 
and solidified from the melt state to the desired first article holding shape A; or (2) a molding 
feed material (such as a flat plate) of the shape-memory resin (or shape-memory alloy) is heated 
to near the melting point, and at this temperature, it is molded and solidified into the first article 
holding shape A. 

[0090] 

For example, shape-memory member (18) made of shape-memory polymer "DIALLY' 
[transliteration] manufactured by Mitsubishi Heavy Industries, Ltd. may be molded to the first 
article holding shape A while heated at 130°C (near the melting point) for 15 min. 

[0091] 

Consequently, shape-memory member (18) of article holder (10) is composed of first 
article holding region (19A) explained in (A) below and second article holding region (19B) 
explained in (B) below. 
(A) First article holding region (19A) 

For shape-memory member (18), (a) no matter what shape it is in the application 
temperature region (room temperature), when it is heated to over a prescribed temperature (glass 
transition point T g ), it recovers the initial memory shape, that is, the first article holding shape A. 
(b) When said shape-memory member (18) is cooled to the application temperature region (room 
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temperature) lower than a prescribed temperature (glass transition point T g ), said first article 
holding shape A is fixed as first article holding region (19A). 

[0092] 

Also, for article holder (1 10), first article holding shape A of shape-memory member (18) 
may be set permanently as the unique prescribed shape, or it may be changed by means of shape 
change device (120) to be explained later. 

[0093] 

(B) Second article holding region (19B) 

For shape-memory member (18), (a) at a temperature over a prescribed temperature (glass 
transition point T g ), it can recover first article holding shape A as the initial memory shape, and it 
can be deformed at will from said first article holding shape A to second article holding shape B 
fitting the article model. Then, (b) in the application temperature region (room temperature) 
lower than a prescribed temperature (glass transition point T g ), said second article holding shape 
B is fixed, and second article holding region (19B) is formed. 

[0094] 

For example, for shape-memory member (18) made of shape-memory polymer 
"DIALLY' [transliteration] manufactured by Mitsubishi Heavy Industries, Ltd., glass transition 
point T g is about 30-100°C, depending on the type of the feed material. First article holding 
shape A can be changed to second article holding shape B by heating at 80°C for 1 min. 

[0095] 

As shown in Figure 16, according to first article holding shape A memorized in 
shape-memory member (18), first article holding region (19A) that can hold article (1) with a 
larger diameter and with a high application frequency is formed, and, according to second article 
holding shape B imparted on shape-memory member (18), second article holding region (19B) 
that can hold article (1) having a smaller diameter is formed. 

[0096] 

(Method and device for shape change of article holder (110)) (Figure 7) 

For shape change device (120) of article holder (1 10), the main function is to change 
second article holding shape B imparted on shape-memory member (18) of article holding 
member (14) that forms article holder (10) to various shapes. Just as shape change device (60) 
for article holder (10), it also has article holding member feeding device (61), heater (62), shape 
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imparting device (63), cooler (64), height adjusting member feeding device (65), and article 
holding member setting device (66). Also, for shape change device (120), it is possible to impart 
or reset first article holding shape A itself as the initial memory shape imparted to shape-memory 
member (18), and it has initial memory shape setting line (75). On said initial memory shape 
setting line (75), there are initial heater (67), initial shape imparting device (68), and cooler (69). 

[0097] 

Consequently, for article holder (110), by means of shape change device (120), the initial 
setting operation as described in following (A) and the shape change operation as explained in 
following (B) are performed. 
(A) Initial setting operation 

(1) By means of article holding member feeding device (61), article holding member (14) 
is taken out from first base member (11) and second base member (12), and said article holding 
member (14) is fed to initial heater (67). 

[0098] 

(2) By means of initial heater (67), shape-memory member (18) of article holding 
member (14) is heated to near the melting point. 

[0099] 

(3) By means of initial shape imparting device (68), first article holding shape A is 
imparted to said shape-memory member (18) that has been heated to near the melting point. 

[0100] 

(4) By means of cooler (69), shape-memory member (18) is cooled, and first article 
holding shape A is fixed as the initial memory shape. 

[0101] 

(5) As needed, by means of height adjusting member feeding device (65), height 
adjusting member (13) is joined to first base member (1 1) and second base member (12). 

[0102] 

(6) By means of article holding member setting device (66), article holding member (14) 
in said step (4) is set on first base member (1 1) and second base member (12) as well as height 
adjusting member (13) in said step (5), and setting of article holder (1 10) with first article 
holding shape A imparted as the initial memory shape is completed. 
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[0103] 

(B) Shape change operation 

(1) By means of article holding member feeding device (61), article holding member (14) 
is taken out from first base member (11) and second base member (12), and said article holding 
member (14) is fed to heater (62). 

[0104] 

(2) By means of heater (62), shape-memory member (18) of article holding member (14) 
is heated to over a prescribed temperature so that it recovers the initial memory shape (first 
article holding shape A). 

[0105] 

(3) Second article holding shape B is applied by shape imparting device (63) on 
shape-memory member (18) that has been heated to over a prescribed temperature. 

[0106] 

(4) By means of cooler (64), shape-memory member (18) is cooled, and second article 
holding shape B is fixed. 

[0107] 

(5) As needed, by means of height adjusting member feeding device (65), height 
adjusting member (13) is joined to first base member (1 1) and second base member (12). 

[0108] 

(6) By means of article holding member setting device (66), article holding member (14) 
in said step (4) is set on first base member (11) and second base member (12) as well as height 
adjusting member (13) in said step (5), and setting of article holder (110) with second article 
holding shape B imparted to it is completed. 

[0109] 

Consequently, in this embodiment, the following functions can be realized. 
Shape-memory member (18) that forms article holding member (14) has the first article holding 
shape imparted to it as the initial memory shape. Also, it can be deformed to various second 
article holding shapes B corresponding to the various desired article shapes, respectively, and it 
can be fixed at said second article holding shape B. That is, with a simple structure of article 
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holding member (14) made of shape-memory member (18), first article holding shape A as the 
initial memory shape and various second holding shapes B obtained by deformation of said first 
article holding shape can be formed, and it is possible to hold articles in various shapes in a 
stable. 

[0110] 

After first article holding shape A of article holding member (14) is imparted as the initial 
memory shape, when the member is set at a temperature higher than a prescribed temperature 
(glass transition point T g ), it recovers to first article holding shape A as the initial memory shape. 
As it is cooled down to an application temperature region (room temperature) lower than a 
prescribed temperature (glass transition point T g ) while said first article holding shape A is 
maintained as is, the first article holding shape is fixed to form first article holding region A. 
Consequently, once the article shape with a high frequency of use among the various article 
holding shapes is memorized as first article holding shape A, that is, as the initial memory shape, 
then later, when the article holding member for another article holding shape (second article 
holding shape B) is heated to above a prescribed temperature, said first article holding shape A 
can be obtained. As a result, it is possible to reduce the shape change frequency of article holding 
member (14). 



[0111] 

In this case, one may make use of a shape-memory resin and a shape-memory alloy as 
shape-memory member (18). When they are both heated to over a prescribed temperature, they 
recover the initial memory shape (first article holding shape A), and they can be deformed at will 
into another article holding shape (second article holding shape B) that fits the prescribed 
selected article model. When both are cooled down to the application temperature region lower 
than a prescribed temperature, the aforementioned article holding shapes (first and second article 
holding shapes A and B) are fixed to form article holding regions (first and second article 
holding regions (19A), (19B)). 

[0112] 

In the above, embodiments of this invention have been explained in detail with reference 
to figures. However, the specific constitution of this invention is not limited to said 
embodiments. As long as the gist of this invention is observed, various changes can be made in 
the design. For example, the base member is not a necessity for the article holder. One may make 
use of the article holding member also as a base member. For the shape-memory resin used as 
the shape-memory member that forms the article holding member in this invention, in order to 



avoid swelling of the resin due to absorption of moisture, it is preferred that its surface be 
subjected to a water repelling treatment before use. 



[0113] 

Also, for article holder (10) (also for article holder (50)), height adjusting member (13) is 
held on base member (12), and'article holding member (14) is held on height adjusting member 
(13), (a) while positioning pins (12D) formed on the upper end surface of base member (12) are 
engaged to positioning holes (13 A) formed on the lower end surface of height adjusting member 
(13), sucking thin-sheet ring (16) on the lower end surface of height adjusting member (13) is 
magnetically held on sucking thin-sheet ring (15) on the upper end surface of base member (12), 
and, at the same time, (b) while positioning pins (13B) formed on the upper end surface of height 
adjusting member (13) are engaged to positioning holes (14A) formed on the lower end surface 
of article holding member (14), sucking thin-sheet ring (16) on the lower end surface of article 
holding member (14) is magnetically held on thin suction sheet ring (15) on the upper end 
surface of height adjusting member (13). However, one may also adopt the following scheme for 
holding height adjusting member (13) on base member (12) and for holding article holding 
member (14) on height adjusting member (13). As shown in Figure 18, (a) while large-diameter 
annular portion (202) on the lower end surface of height adjusting member (13) is fit on 
small-diameter annular portion (201) formed on the upper end surface of base member (12), 
spring plunger (204) buried in the inner peripheral portion of large-diameter annular portion 
(202) of article holding member (13) is engaged to engagement recess (203) formed on the outer 
peripheral portion of small-diameter annular portion (201) of base member (12), so that height 
adjusting member (13) is held on base member (12); (b) while large-diameter annular portion 
(212) on the lower end surface of article holding member (14) is fit on small-diameter annular 
portion (211) formed on the upper end surface of height adjusting member (13), spring plunger 
(214) buried in the inner peripheral portion of large-diameter annular portion (212) of article 
holding member (14) is engaged to engagement recess (213) formed on the outer peripheral 
portion of small-diameter annular portion (21 1) of height adjusting member (13), so that article 
holding member (14) is held in article holding member (13). In this case, spring plunger (204) 
(also spring plunger (214)), compressive spring (204B) and ball (204C) are contained in case 
(204 A) buried in height adjusting member (13) and article holding member (14). While the 
equatorial portion of ball (204C) is engaged to the opening portion of case (204A) such that ball 
(204) does not fly out from case (204A), 
ball (204C) is pressed outward by compressive spring (204B). 
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[0114] 

Effect of the invention 

As explained above, according to this invention, with a simple structure, various articles 
in different shapes can be held stably. 

Brief description of the figures 

Figure 1 is a schematic diagram illustrating the article holder in the first embodiment of 
this invention. 

Figure 2 is a schematic diagram illustrating the article holding member. 
Figure 3 is a schematic diagram illustrating another example of the article holding 
member. 

Figure 4 is a schematic diagram illustrating the article holding state. 
Figure 5 is an oblique view illustrating the article holder. 
Figure 6 is an oblique view illustrating on exploded state of the article holder. 
Figure 7 is a schematic diagram illustrating a modified example of the article holding 
member. 

Figure 8 is a schematic diagram illustrating a modified example of the article holder. 
Figure 9 is a schematic diagram illustrating the shape change line of the article holder. 
Figure 10 is a schematic diagram illustrating the shape imparting device. 
Figure 11 is a schematic diagram illustrating the article holder in the second embodiment. 
Figure 12 is a schematic diagram illustrating the article holding state. 
Figure 13 is a schematic diagram illustrating the shape imparting device. 
Figure 14 is a schematic diagram illustrating the article holder in the third embodiment of 
this invention. 

Figure 15 is a schematic diagram illustrating the article holding state. 
Figure 16 is a schematic diagram illustrating the article holder in the fourth embodiment. 
Figure 17 is a schematic diagram illustrating the shape change line for the article holder. 
Figure 18 is a schematic diagram illustrating a modified example of the article holder. 

Brief description of reference numbers 



1 Article 

1A Article model 

10, 110 Article holder 

11, 12 Base member 

13 Height adjusting member 

14, 20 Article holding member 
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(B) X-X' cross-sectional view 
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1 4*«»ttlB1W»f 1 8tcJ: OflUSSft. J^cfeifW 




(2) 

1 

Sttf tt-JSSUt i 0 K?STi5rMoma»;:ff£ U#4 
*AflM*»ttfc38B'C* , -JSIiSJ: DffivSO^fiJt 

* £ Z t SrWfti: t 

[BMJJS2 3 MGUfSttS-WU £OftA&ftStt 

gPWti^ 1 W»A»ttfc«£ U#4Sfl 1 (OftAfim^K 
StDWEMBWRi: LTIBtHi: UbMiTft 1 OftAfiltt 

2^AW*#tt£II£fcLT* 2 <OftAftfiHS 

mmm-zztmrnti-zmmftm. 

[ ] ffif E®«f BlilflWa^ fflfiEBH&m t m 

mma?& t <m^wx-h 4 mm. 1 xiz 2 1 »m 

aW4»fe=5r "3 . #««iB^5Wiftp a p«l#fIi#^II] 9 1 
J: 3 fcE{BS*i.4ift»S 1 ~40V^ii4» 

[it*Ji7] mm&mtftm^-xmimii. 30 

ft fctflS LT&4 Ml 1 - 6 <OV vffifrfcfiaaftA 
COOO 1 3 

[0002] 

urn. ntgwm&tLx. mm-vse 40 

50*&* (fi63RSt«l ) , 1*HPP4-279497-9^« 
«»2) 

[0003] i&mm 1 ^-^swt=«ift»»»» 

[0004] fl»g»2«. -*-*aWfc:V#7 A >tf 
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• 2 

-9--* K y 4 At i 9&&»Sm H a n tttfct-4 RfrMOft 
[0005] 

AJBttfcJ ->TMt, #ttS'-h*m*«fcAfc:in*.4»tt 

mnzm^mh^ **±t. uz&tttfxz & 
n.«ot, mmizmx^^mmmtm^mz^ 
4. 

[0006] ®&#&fiiT2 (±, v&? i ytf-o&mi 
wzm 0 1> <nxh 4 t&i . ««w&troiww:»>T 

[0007] *%^<olRWis J: 0 . #« 

[0008] 

a. ftAR»»tt**"U ^^WnSsawtiOK 

*^^fcLT*4ftARJ5£fc:iNvt, Wq&ftSfl 
0 aStfifl^fcWKM L#4 & AftftJg 

L3ti>OT&4. 

[0009] »*JS2 tlB««*5ffi«i. «Afi8$Sltfi- 

zcm&ffizmmzxv'M&zvm^mtLx 

1 wshMiffltWMBmvtk txurn 
tibhtixm 1 mmm.®*Bfc?& tt^z,- 
k> iSia-cm 1 <o*Afia«wfc&»4>* 2 oft.a<s 

^«t»-^Lt#4^2^ft,a«^»«{c^T-#. - 

[0010] ft*iI3 {cBWW+jWHtt. «*JS 1 X«i 
2 lcK«<0*»!Bt*5 v >T5Sfc . «HE««IE1I»«3&«. 
»«IE«B»»fc:J: m&Zti&X 0 {zLtz^xhh. 
[00 11] UW»B4lclE««*»>Wi. MSSaiXtt 

2 fciE« «*SKBlctJ v^tlfc. mflSJ^Ki mmttf , 
MB1t®jMi: MEIi^fc ^ffi^T'S) 4 J: 3 K L 
itt<30T'S>4„ 

[0012] f|*H 5 fclEHTO+^HBli. ft* 1 ! 1 ~4 



(3) 
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[0013] nsg 6 t=f e«o#f£ H J§«2 » m$m 5 kie 

6. 

[0014] if im 7 tiE««*»«ii . mm. 1-6 

[0015] H£g 1 fclE»^8Hfc i*U;TFS©<0 

[0016] Zcot § . fc LTfcL »KIE 

(«i.tf75-yb) £MD. JL^fc^x/Wc^Uf 
J: 0 ffiSOflffliB«*fc»»t S t . JJSftift 

[0017] iftjSB2lciatt«)*5KHfc J:WrFE«<0 
©!ilp c pffiSa5WSr«-«»ME1iSBW* i m 1 <®Hf Aft 
<OWgcofe a n ^K(;:*«?t 4 £ 2 cO««#»tt££« 

kssbts , i com 2 wynsh&mmz metres 1. . 

[00 18] -fL-T. 8fc&ft&ffittO£ 1 (DVsShB&M 
*«»ffl*T« ) J;0^T'»iaitff^TS)4miO 
K^iSJgT* ) J: OffiSOffiWEtt («S) KBfflS 

■wuf . c com 1 <oaftR»»KSB^'n:$fut» 1 co 

ftift«»{SW*»JS-CS.4. ftoT, Mffi^SOTtJ: 
■3 ffiJS §*U> #8ftp a a co 3 *> -CffiJfl«K<o»v «« 

-fiffi«0*BiftJ*#tt (»2<0«jjfcfl(J*»tt) 

[0019] zcot * . mwimmt lxiz. mm. 
m^tffimm&'ktzm^hzttfx'%z>. wsm 



Jifcflura t/kc«-& u#s fficoMfiWtt ( m 2 <o 
lim&wmift (mi tm2coftn a pS»»tt) £@£ 

ft$ftT$| n a pS#ll« (mi ££20«AK&£tt) * 
[0020 ]|f*JR3 fcfB»co#5£BJJt J^iTfEOcO 

10 

[0021 ] m%m4 tlE«cO*»0JtJ:ii{rFIH©cO 

j: 0 l x^mtmmmzmt t # <mat-ft\i . je^ 

£«fiHIJ: 9^«IB1i^co**>'±^i\ ftot, 

4 ; t fi 9 , »«ieiiSWcoM#x^^ffl^t»e 

«Jg«fcMl^ S#xcoffla^EI»ii:* i T^I». 
[0022] If ^5 tlEKcO*l|BHtJ;il(rFIB©co 

[0023] lf*«6 fcS«tO*5KBlCj:<tHnFlE®tf) 
©^lEItaWcoftp^ffi^lSt^OftSgP^K^S: 

[0024] tf*«7 fcBRtfD+^fc i'itHTfEOW 

40 imtfh&. 

^~^mk.^iSMnmt<7)mzm^mwmmi 

»»S${iB^. a>PpCO^$^co»«tlEtT©JB a p^J: 
[0025] 

tt-tmm. mumm&wtitt-mRm. 03 

(iftn a n ffi»Wcofl!!coM^*-t«^0. B4(£MAe^ 
50 «S^^-r«S@» 05{i!ftp D p«»*2:^-rMffill. 13 



5 

mm<nSBm*j&tv&SBi* msim&mMngM 
-m&m. mi o\tm^.n^-mWii^-rm.m. 01 1 

ll»2l3BBIB«fti!MRJ*ft**tS6«EI. HI 2(ift 

mmmintt&m* 01 3\mm¥naa^t 

mxm. mi utt&imMmm&mmyFtwR 
0. mi sim&umm^^-tm^m. mi 6u«4 
mmm^&u^^-tmm. ®i7i,m&&ft 

[0026] (mimmm) (01-010) 
(i«ws»*io> (H1-H6) 

MftfWU Oli. IK H4~06fcjj?t*ii<, 
*^fcl/C<^lfc$2*K--*aWll, 12C, 
itfSlWfflg&ttl 3 ^^LTfc a B«^«14^|g(t. 
i<0ttflfiS»9ffl4HJ:"3flliftl (fllitfl*) 

e y / * ff 3 g&jt&a? -f xreWift 1 * 3 f*wr ± 

[0027] W,K-*%mi H43©^R**L, ±ffi 
(CflS 2 1 2 Ol^WfcifcOHJBEW 1 1 A. 

1 ib. ^Mzmmmnnffiii ic*«£-o>*. & 
P4 («»Pi ~P4 B^wii. ^2^ 

1 2<ntz*b<F>®S$i&>V> I 1 Dj^iWt&ivC 
[0 0 28] »2*-*aWl 2ttR»tt**U JS1 

^-.xgpff 1 1 *>raBoo» 1 1 At«^ , t& 1 

2 At. RJB£b»l 2A<0±<0H}^ER«1 2B*»fe=Sr 
->TV*4. ft-2*-.XSWU 2cOR®flgPl 2AW 
TWWSHfcffiW 1 2 a fc-f- l/C, AS 1 
ffitl WVWWm IK^ffM^^RtLX^h. 

PJJMMWl 2A<OT^B^+4>ttEI9<9 MP 
i ~P4 o-tfLWta. t61l-xffitl 1 
#>h°y l 1 D**fiBA-r*flflKW>?Ll 2 ca«KW-6*rC 
^S. FTOSlflclBl 2Bc0±igSO4"MiED 

<D 4{iSRi ~R4 (%&Ri ~R4 <9ftj&) co-eft-? 
ftCii. iSSiitfffiSBWi 3^)fc«xoffl»W>ty l 2 
D**RWfc*VO*4. *fc, H#8#»l 2BO±Si8ffl 

5li, TOUftSP 1 2 BODffiiafttry 1 2 Dfc» as 

[0029] mmmmi 3imm$:z%i. rm 

M^'CMM*)^) 4<4SRi ~R4<0-?-it'filKS52^ 
-xS&ttl 2c9firM8W>t?y l 2 D#$A-f SfiM##> 
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6 

IL1 3 Ajfc, JJBfficO+'&ttlilOtf) 4{£»Ri ~R 

1 3B£«*T^S. fiB&WLl 3Ate{iKW>t°y 
1 2D£*A^fc*Sfc*>aT-;'<ttB!P?L (01 ) 

14. BSE. £W^BH!^6**l»Jmt«yi'*' 

1 6**aawwt j: o»^3*itv^. my y^i 6 

<4. ftSMflffllffitti 3oftS&tf>?Li 3 AK-£gcf& 
111 6 AfclliTV**. ffiSffittffl&ttl 3<7)± 
10 8Kli> gS2*-*Stfl 2C0R^#K^1 2Bco± 
«H(cK Wfc i: RflKOfVK >J ^ 1- 5 S ft* . 
[0030] Mftftafl* 1 4 t4P38H*£ft L . TSI 
<7)4"I>W[h]9<7) 4ftBRi ~R4 c^ix-ffUC^PSfi 

m#i 3<Mm8iihv>i 3 Bm^xi-himmabii 
ti&mm i^mmx'\±m) commmffittis 

^★TtttlftH-feiiTV^. HSU y/l 7{ih'^ 1 7 
AfcJ:0»«flMWWl4»J^iatel5»S*i*. 4 
fe, ^«^ttl4WTSffit(i. «§iSStifflgl5ffl 
20 3 *>T*KBKRW; fc IWIte«WE U >^ 1 6 A«^SfL 

s. 

[003 1 ] BP*>. ftAftfttfttl 414, B2t*t*D 

< , mcomammtf 1 s *> t * o , #»«f 

1 8li:4"MttlHl 0 fcScW^Sr^rtct ■J tEjf Zti 
fc*Mfc*iffleJ:9ftttflH«Wl9 (05, H6) 

E*K'Jv- r^>f r U -f J ) a^&iTSfcilllLT 

30 TtiiJHjgSiiSaSflMWISlJ^RaiSAkL. «) 
iftffiJt^ 1 9 KBttr£ i: fc*4$0B!te¥S0eBtt» 

18BfcLTV^. 

[ 0 0 3 2 ] MfiltaW 1 8J4. ±aLfc*n 

<m#im®m>t>ffif8.ziit:frt>. (a) <^r 

caS{cS0BT , *6. -etT, (b) -5£i&K (^*7^te 
p a pffiMM^ia^l:§nTtt n a B«^«iii 9^JKS-T 

40 s.11.12 <Dimm&mt 1 8 w« 

JS«?r^L, 04. il50je«IB1igPtf 1 8«iffiB ! 
[0033] flioT. ftftfiB**l 0(£*oTtt. » 

«»aiw 1 4 co j&REiiffitt 1 8 . fiy^^Wp fc m 
jwoEttsutf 1 8 imshmtm® 1 9 o tr^* < t 

iTSJeB^W 1 8 B SrE4 tc^-t*n< fcjffttfK^ 
50 1 OJMBtScjeWtfiM* 



(5) 

7 

£«ok#, JBttKl«llll^fe**««8EttaW 

itmz*-tfrt>. mfue»cm<. m^mmmz 

[ 0 0 3 4 J ffi, mammt 1 8tt»fli«»»ttfcft 

m t ■iiuimti$tfm 1 9 < t & 

hcot%*). Mtih*:T>\s$:&ft»miff a y4 XX 9 *S 
fc^^iftfigS«tt 1 9^<0ftiHf A<OXA-x£0 
Sikfr'T'SS. • 10 
[ 0 0 3 5 ] £fc. WMffiffit 1 4 fc*oTl4. 6ffl 
03JBttiEtta»f 1 8 £4triMM$£K 1 9 HI 9 fcttltttfc: 
WXLMply. ftA 1 tolas' 6fleffl?ttl!tt&tt 1 8 

SWl4t*oTI4, fia*««*iftl^«Bfiii36qBn» 

wfcs. «njsos«i*ifli* i ftiHi«M*a»fi4rt"CH- . 
i^EhttiaK-4-*t(?MB«iat«»f 1 8. 1 sow 
SSrftfc^iWS i 3 U £*i&<3»#E*aiW 1 8 

rSiidKLTV^ft. 20 
[00 36] »Jfc»»«ffl4t:*oTtt, Jf£R 
IBttfftT 1 8 fcfc WC , «fcft««JBttfc *LT 4Mb 
ftftffitt 1 9 te»tr £ i: i: * 4 ftSSte ¥83B««g|5 1 

s b t ttzfrto. mrnmm 1 8<vMs*B»tt» 1 s 

[00 37] ifc, »iftfi9MW14t*-jTli, H2 

^i-mmmmis^mnm^mza^x. ±x 
nmwsxamt 1 8 1 s b tc+^-eo 

WrO&jteStffc. ztucx 9, msnmnmj x 30 

1 9 OH] 9 T^FSJeBtta 1 8 B s*-f«ai«ts»s 

vm&m 1 9 *msfc:jas-c& 1. . m*> , s^gftft 1 

[00 38] ftiftfia§«95ttl4fc*oTtt, H2 

t^«^tK»fi8«tt«iiaeBttfc:fi^T. £t 

OJBttiEttSW 1 8 im 9 £ 3 flfWSBtti m%tt 1 8 k 
«iatia» g &it IX US . ZtilzX*). 4HS^BttS 
Ifl8«£0(a) &mvC7 5vh&*5Sffi«#ttt: 40 
k £ , Wptf/K:,!: 0 WSf^ttfr-S-i. £>ftS 

18(7)i7 >->'5v ifcjftfifc 9 T $ U: 9 1 5 d k J: 

^s^jEMoaiaw 1 8 mz^immms. 1 8 b > 
tt«t"C^wg o K* § ^mo& hv— h zvnmftm 

[ o o 3 9 ] ar. va&umM i oo&tftf ko^t 

KWi (B6). 50 
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«W>eyi lDC»2'<-^aWl 2«PlWi!MH 2A 
WRftfcffiKfeiWL 1 2 C Sr$A L , AS 2 ^-XgBtt 1 

2^k-^»i 1 a. 

[ 0 0 4 0 ] (2) %2K-zmt 1 2con^SttgK 1 2 
BfcRltfc{HRIW>e>'l 2DKffiSN0fflg|$ri 30 
ftffi*tf>7Ll 3A*«A-fS. H^fc, S2*-xaW 

1 2tf>PBffiIttS 1 2 BWjtfffiBfcKttfc?*«y 1 

fllCfcOftttfLAi. ,IOk S , ^1 5 fc» 

[ 0 0 4 1 ] (3) iS^fTOffifftt 1 3cOfirB^»Uy 1 
3 B 1 4 <9fi«&#>TL 1 4 A Zi&A-f 

6. E°IB§tc. KSITOfflgBttl 3 <OJJSB0fcS*-Wi»« 
U >^ 1 5 %) n a p«»gl5« 1 4 KK»tfc»« f 1 
6S8ttfcJ:*3iR«*L«)4. flSUy^l 
5 k»RU 1 6co^->5r< k «>-^W»5*>6=StS t> 

[0042] ±12(1) ~(3) IZX *4Mb&mil OOffl 

FWfe^kS. ffiH»MlOftti*|6lA% n a p«^B 

tr 1 4 i*i-c'i5i-ttfi±tfiat-s-«o»«isiigB» 1 

8. i8<ott"t«firreifc-&»t*J:'3fc. 3Ettt«n» 
M 1 toBMJmtmShBMR 1 0 «03 y^tc J: S« 
iH^[^fc-&grtl» J: o « 1 1 m 2 co^.-xgpw 1 

1,12, nmmmi 3. m^oti 40 4 

iBciart4*i«i-c»4*»^, ^^mi^-xgpffi 
lAt^tsfia^tyi id, m2^-xa«i 2 

oragGSBl 2AtR»tSfiflBW>?Ll 2Cco 4figP 
1 ~p 4 Wtc-flSMcntiM.. m2^-xgpwi 2<?5R» 

fgtt^P 1 2 BfcS»«filBW>t y 1 2 D , ft^lfflTO 

mi 3ta»t4*aflBiw>?Li 3A. fita»«>ey 1 3 

b , ft n a pffi»OT 1 4 tcisitseamfL 1 4 aw 4{i 
bri ~r 4 ^-r^coiig^^satisetTfc 

2, nmwmmi 3, 4Wbft]$8nrr4<o 4#offl 

A^fe^, ffinj»p a p 1 ofiftfirr6]*%p a pffi^tt 1 4 

ftx®~m&±.izm.-t&-tt<7>&mm^tti8. 1 

8<0*C**l*It-&ScLs flotSR^jfp 1 eogttfrlflj 
*«*flifiM*ftl 0<03V^KJ:ftlBJOSri*!H£^SW-4 

1 4 rt^raHi^Kffl«-6-«o»ttEtt» 

»18. 18(3 J: 0, -?-iife«Oi|S^[6l4'*gPT'ffP9J» 
ftlOJWttrrtIfflllB*3c«WK«ffL. floffiH^ftfa 
1 <?5*tt*|6lWilffilc^4^4il@JSEM^2: 3 yVr<7) 
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[0043] «, ttA&ttAl OtftoTll. jsk- 
liH2^-XgpWl 2*#BU gll^-X 
SBttl laRJHMUl 1 A(C»2*C-*«H1 2<0PBB 

flgpi 2At«^s*t<o , c. *2<-*aw 1 2on 

JgiHgP 1 2 AfcSS 1 "C-^attf 1 1 COPMSB 1 1 At 
«L-C90JK®!!gtT-?-it'oOiJa^J6ey 1 1 DbttM. 
8W)TL12Ci:*fllAS**;fctJ: l 3. Sll<-*» 
*t 1 1 1 1 B tc J: 0 £4 * rj y ^<o«Bi*rtl 

fcW*^i<o«sa»i^^tt£irfeKWfcSs 10 
(fcHJWWfc 1 <o«aaEiii»*3y^«)fflKrfc l< it 

[0044] ifc, Mfcfttt&l OfcftoTJi, IK 
-xSff 1 1 «0*6»WWitf*ffl* t 3 J"*WB£frto(c 
«H2Tfofc*4 J: ? KSKJSPrtTfljftfWl 1 BSriSB 

\.\ 20 

[004 5] (MWt2 0) (03) 

0 3 cow&ftaw 2 0 m&msh&ftm i4tm 

1 * . )»K8Ettnn 2 2 fc Bmmar& 23 1 
tLKztizbz. mmmw 2 2 1 Bmms& 2 

3*>\ Etfg'J >?1 7RVt'Z 1 7 Ate J OftAftttffi 
« 2 0 fcffl£3*i*/£tt, WffiftSOT 1 4 tfctt* fc 

[0046] ^IEMI2 2tt. ftAftttffitt 1 4 fc 
*Jtt* »ttlS1ia5« 1 8 i: W*. jfE£*lS9* 30 

B»^2 2Afc J Wg3©eM**2 2 Bfc 

E»&A2 3tt. J(MjttaiJ«JIB2 2<0WiI<0+'t«±fc 

ON i -Ti^ TRIOK ALLOYj fyhtth. 

[0047] mmmm 2 1 a. ^K3smsut2 2 1 

»«IE*^42 3k*»<5)«jRSnfc*»fe. (a) -JSU* 

(#3mm&ig.T s . tL<«i»ttni«?asAf > j: 
0 «sr^*ieii^^ 2 3 2 2 i <o 

Wtt****S JBttlS1tffiR2 2 (iffi£RfB1i£& 40 

2 3teJoT^fc*JSIKtt#tt (0UHPIM8) KR 

S3PC*S. *LT. (b) (#5*K»iflJ*T 
* , tL<l4JI5ttllia««Af ) J:D<Kjia^ftKtt 

[0048]£<7)i:#. JBttEtttttt 2 1 OJ&REWH 

3WttBtt«»2 1<03B« 50 
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E«^2 3tt/^5r««MSy*»ttft4 (2**.) « 

«E««IS2 2fcfcaHUT»ttEfia»f 2 1<0^»S 

[0049] (MSh&ftMtt30. 40) (07 
(A) . (B) ) 

07(A) mmmnvi 3 0 £mttraftA8ffffitt 1 

4 fcH&SAli:, 4flO«ttiett8tt3 1 A~3 1 DC 
[00503 07 (B) OftAftftittM 0 tfffl&Oft 

aammt 1 4 fc«$r4j£ii. i2fl^»«aEita5«4 1 

A~4 lLfcJjiJflMiSflfcifcfcaS. 
[005 1 ] (HlAftttA5 0) (08) 

H8«)*iHi«jmi5 o im&matmR 1 o t 
w2^-^«»i 2cr>±iznzmmmi 3*, 

itiSflTOSBtt 1 3<0±t:»A«»iW 1 4 £fe£L 
( i Z £ T'lmmftM 1 0 fc R t ) , KtcftAfiWffi 

*f 1 4 <o±te»sHK^am 13*. tizmmmtt 1 
3 ^(cUfafiMfam 1 1 4 *«s^ i ot-^ zti 

[00521 3, **«fiW5 Oftt. ^BKOftiftfiW 

ami 4<o±(c*s«ttjBawi 3Sr»^^ri8i:«fc 

ft , Mffi^SSff 1 4 <9_hS«c{iSTS 1 7 Afc 
R»tfc?L 5 1 KffiH&ft b'y 5 2 *Rlt, ZfltoMm 
SEWl4£7)fi[a^ftf >-5 2teS$i)l8SmSP«l 3<7)T 
ffifflOffia^ftTLl 3 ASrlSA^t L"CV^. 4fc. 
*iftflM*W*f 1 4 <0±«B5CfiaK-6 ffl€ U 1 7 * 

[0053] ( MAftff a i o ^mmtummmw. ) 

(09. 01 o ) 

ftAgftji i o ( ftfpft^* 5 o h n t ) cosmimw 
6 on, 09tesrf#n< . niAftffamfttHSS6 1 . 

2 . 3 . ^JIS6 4 , ' 

msjsffiirfttftsne 5 , mmmti* -x h^S6 6 

[00543 WMMmtWm*6 1 tt. n^-y bfr 
Aftl«A 1 0 aftAftttflOT \A*%\tW,2 CDK-X 

mn. 12 a»fctttu tr»iHi«»»tf v 7 

2 O^-v »?7 2 Ate^K L , £ OMAffiMm 1 4 * 
MgSg6 2te«&-f6„ 
[00 5 5 3 MSKB 6 2tt, Mbfttttttt 1 4 



1 1 

maw 1 8 o jHts-n-c 777 h^w® 

timmzm-t. tmsme 2 a, ftftwwi, *mR 

t-*«rcHMTC*4. 

[00 56] 6 3 14, 9#HttS 

•IttdBflSMESW 1 8*fcifttT/Wc«£Lf§ 4Hhfbft 
«BB«C5e»S*4. #ttff-5*if6 3li, &ttWfc 
«, 01 0fcjftf*K, JBttKfltaWl 8*««A»fe»E 
tfiT-tfOjSJBB 6 3 A, 6 3 B t£ KWteS & . _L 

RU T»»J*6 3B (JIM) ^Wlffl^f/K^l- 

[00 57] $tf£X6 4fi. 6 3*%^ 

14. »«ft4S«6 3<W8J»&6 3 A, 6 3 B 
;fc4»a«**lcT«l*Ti* 4 . 

[00 58] tt3N8U8aOTfttt&86 5«, otf -y N 
tf>£>&9, »J!ift*SjyRA9>f>'7 1*»feA>fy«5-f 
>- 7 3 CJlXSflfcgS 1 1 fff 2 0^-*SW 11,12 
HttfflaW 1 3 * ie^-s . 

[00 59] mSh&nmi-t -v hgg6 6li, nsjf «y h 
*>f>3r9, »JM»l«m«»5>f y7 2fc*JWC_Lifi*> 
SD^*6 2 , ^«tt-£3§B6 3 , &fflgS6 4 fc J: *) 

mz^m&mmmn^tirzmshmmi 14*. 

12, JSSSWffiSWl 3lc-fe-yM, 

T, *ffc4«iift«fi^io<o«[i*^T't4. -r^ftift 
^t$ffisix4. 

[00 60]fl£oT, ttJWMWUOtt, S§iHa6 
Ofc«k 9JaT«#D<fcffi#*.3*i.4. 
(1) ftf^g|5«#^S6 lfcJ:<3. *lfc»2tf>* 
-X3$*U 1 , 1 2*»6«iSMM*a5»l 4*wajL, £ 
OWpSftM 1 4 £Snfi$lfi6 2 «£&-f 4 . 

[0061] (2) iMK6 2 1 J: 0 , ftAftftaW 1 

4 <mmm mt 1 8 o #ffl£-e-c 757 

[oo62] (3) -^m.^m^^tc.mmmm 

182:, #tttt4iKf 6 3 £ i 9foft»»»ttfc:3SB§ 
*4. 

[00 63] (4) ««S64£J:9, JBttfBttBWl 
8<7)±f£»<mim£-5Sag.}: 9l*a3*THS-ft: 
■f4. 

[0064] (5) awact, n^mmmm^wm. 

6 54CJ:0, ISlfcJf^'C-xaWl 1, 12fcJtS 

[ 0 0 6 5 ] (6) ft AftttaftHs •/ hgfi6 6 J: "3 , 
JJH4) OMftftgWU 4 £ ±K(5) <9?fSlfcSg20 

*-*aw 11, 12, itzmffirngm 1 3 ••/ h-r 



7) #^¥10-194388 

1 2 

4. 

[0066] mwimmeoizh-oxa. vamft 
mmme 1 , tnmm6 2 , ^«#4^S6 3 , 
mmm6 4 , ffi£m»iHMW£tti«6 5 , ^ask 

gPff-fe -y hm.6 6 , fc a pffi^A*8A7-f y 7 1 , Wd 
V 7 2 , K^t*^' V7 3 , ftffift 

ftm&y AyiA mamzi 0 , mama 1 0 sai 

jjW4*l t^2<ry<-xUM 1 1,12, K£figj>ffl 
«W 1 3 . »*W»»«*f 1 4 C7) o hX\ ft § HflfflaW 

io 1 3cDimw§nbftm<zw.. wMmmti 4<vimm 

»fcMfia*3OS0EU «ftfll^)KtflW5fflaWl 

3 tffcJIR? 4 7\ «fStffl^ftp t p«#8&tt 1 4 

±T#4. 

[ 0 0 6 7 ] ftoT , 3te8BBBfc J:ftJfJ2lT«>*n< » 
flsffl*»*4. 

(ttiftfiMWlOlcov^) 

oftAftmm 1 4 £flb&?4#4ttBttam' 1 8^*a 

20 i^«JMM5««*ffl£^T#4. EP*>, MffiS 

aw 1 4 £ jBtteitaw 1 8 1 i o »*r 4 ^'ttwfs^ 

4»«fcJ: 0, ^att»ft{M*««l 9fc#jST&. ^& 

[0068] »«IB1tgPWl8i:UT{i, 
«iait«i:^feii^t?:fflV^4^i:* { -C-§4. Pi 
mt fcfc. -5SMEJ: 0#S-r4IttcJ: ^fflEII 

LIJ««t i *fcSSB-C# 4 . * . m% 

«s -«S^i , 9ffiffl<7)ffifflfflS«t^-r4t, ±E 
30 M&8»tt£IS5£-fc Lrtt n D p«^^ 1 9 £®JS-T 
4. 

[0069] ©jjeoxcbv » tefflawE*c*iHi»» 

«gp#l 8 1 LT»ttiai«fBlfcfflv^4«^KI±. ffiffl 

ft"Cfia$tta56l»I±TS4. 
[0070] OJJE0)tfcv^T. *hfc$*JWH«Btt{f 

4 (fi*i ) ^Tt^coms^t lt, j^ieiia5«2 

40 lS-je^J:>5#MaU-C*fflBSE1«RttfcR-rtS<i0a 

jc^iii, mmmmm 22X*) mmm^ 2 3 vrxit 

%->X , ^KIEttaW2 1 £^ttteiS»2 2 
i:»«Ett^2 3fceDa^*k-f4ifcfc:J:'). »« 

itttaw 2 1 <7)S#i. i^jaKaK^aHsw^Rfcs t , 

• M#^.<7)fflaS:ll4C:i:* t T#4. 

[0071] <smm&mt 1 4 sr ^1-4^1^ 
«iettaw is*, m&mm® 19 com izmmz 

50 [0072] GJ&Ri EltSPtt 1 8 C0lM3iU#fffi& 1 9 tC 



1 3 

mywmtf.® 1 8 B*%tz t tc j o , jwama 

*f 1 8 H^fcTWROIf ( jSffiircfc < ) TSW* fc 

[0073]©^-^ll. 12fcttAftttttttl 
4b<7)miz%Zmwmttl 3t^«t*ii:KJ: | 5. 
»«^I5« 1 4#faHfc»**1Wl*}«3ffiI*. 

[0074] ( ft&fitfWl 1 0 <32»£*8»tf!S»c 

owe) 

©BBffliflwwiw 1 4 frflus-tsxwiBttam i scaur 

mmmmi 8izmtz%%»&mBmtt5-ixz 

< . mmmm i 8*>»tt3Be*fT$r a <t>*t-ji < . 
[0075] emAAAffifr 1 4 zmm-mrnvm 

Pi 1 8 fc±fE®^»ie£j^im^-*OT 1 i . 
^f'MftSStt 1 4 ZK-zmiZ-t -vbtZZb 

»^f|«*^fc,. ^£ < frfc 3 £ BP 

«Ett«tf 1 8«*-X*tt<0#afcJ: 9T;fr£3S£>ft 
&Zb * 9 . ^KIB1i^« 1 8 0*gft>&gA 

[0076] ®»«tt43t§6 3#, paeWtH 1 8 

iofc-r 4 z b i/zx o . mmmm i 8 taRaoga 
[0077] (a; 2 Strom) (011-01 3) 

(fcft«»ft80) (01 1. 01 2) 

iwwmws 014. mm*-*m8 1 tcaas 2 t 

rtUC*ft#tttWf8 3*£i*U »fli«»aW8 4fc 
flWW* 6ffl^B«iai»tf 8 5 £#tt8 3<0#S3?)<?- 
fiffiteft 0 WSS IX % h i> <nX'h h . 
[0078] Jg«ieiiH5#8 5(4, % 1 &llffl»B«>»tt 
EttStU 8fcR«W#*ffitttf]ltCTm3ft.i. 
•?T> JPREtt»tt8 5tt, (a) -£j&J£ (tfyZft® 
i&£T g ) J: 0®iaT'MBIE1t«« CK 

SSBT**. (b) (#9.xlEfWarr 

* ) J: 9<RS<7)ffifflia£$ (ftfl) T\ ISSkSMMRt 

mm&tixvt&mmm 6 z&fc-tz . 
[0079] (%ia^*8oos#t*ffia^iis) 

(01 3) 



(8) Wftffl 0-1 94 388 

1 4 

ftftfi&A 8 0 (nmmim. 9 0 (4 . ss 1 mmsmm 

mim.bobnmziztimkw.. mmn-m.. \m 
mmmxmzfi. mn^mm 1 1 lx^iv- 

-j ) 9 1 AfcfflWCH*. BP*>, &ttft*£if 9 1 
(4, £#REWK*f8 5<0rtMC*ifttT^ l A£» A 
U 4H0ttE«W»8 5«WHt»»tfc^U-V9 1 A 

1 A fc amagMftEttflOT 8 5 SftAftftnOtt: 
10 38R§-fr4t> 

[0080] m-ox. mmw^8oii, mwz.mw.9 

mssmms 5 nm&^xyyy v% 

mmmmzmr (01 n . 

[ 0 0 8 1 ] (2) -Jgi&gJ: f)IW«*fcje«IE1iaW 

8 5 $r . 9 1 tc j: 0 «iftfia$»«t:3ig»* 

dfOfc*. 9 l(0A;l,-y9 1 AS: 

MEL-CJ><fe4-ii:* (013 (A) ) . 

20 [ o o 8 2 ] D) #insta ( bkw) i o . »«ie 

lAtSf«LT»B«>4 (01 3 (B) ) . 
[0083] (m3HttB«) (014.015) 
(ftJMttWUOO) (014, 015) 

ftAfi^A 1 0 0 14, R^ffi^W^-X^W 1 0 1 (Cft 

&m i o 2 * mmmmmmmm 1 o 3 

lei oaw&LTni. J^KCttami 0 3^±ffigB{i^ 
30 — 1 0 1 ^JJBfflCHfeS^i. JBttEttiW 1 0 
3«TiB»tt^-^«*ri 0 l«flMeWBWtfc^-f H?L 
10 4*Jtai,TJMiKJiai8iiTV^. 

[0084] msemmi 0 3«i. w>\%wm.<m 
mmm 2 1 a«6* 2 3 1 eo^ 

AKTflWESit*. tMo?, ^tttEli^Wl 0 3(4, 
(a) -^SJS (»«®fSia£Af ) i^JKiTfifliaEtt 

. (mtmmimtti 03.10 3<?)p B w& 

40 awes*. -f-L/T. (b)-^ias (»«[gmsjgA 
m®MitLxmm&m%i osmmh (01 

5) , 

[ 0 0 8 5 ] 1 0 0 

^K(4. n 1 itaeen<o«Aft»A 1 0 nztmri t ii« 

(c LTJaT*»D< (wff =5: 3 Z b tfX'Z 2» . 

(1) ««#S5«i 0 2offl*trM;mEi5igis*n 0 

3, 1 0 3tfDBIHtWift i E'5 f /H Aj:0t^#<ffl* i -ii: 
Tfc « . i O^^IEIf gB« 1 0 3. 103 04>(c»a* 
50 f*/HAt#A"f*. 



(9) 

1 5 

[0086] (2) twmmzx<o. mswffiffitio2 

tt£tt (014) nmtBtt. Z<7>miX\ 4HBtt£tt 
tfWp^r/l' 1 A LX . fflffiititffit 
1 0 3 Ctt,B(8ft#«*tf*-ca & . 
[ 0 0 8 7 ] (3) $&£8(CJ: 0 . SffiBttffitt 1 0 3 
c9±f2^p a pfiyWc£-5£SJ£ X 0 HWS*Tfflffi4tf 
4. 

[0088] (mmmm.) (016.017) 

(»iftff»Jll 1 0) (HI 6) 10 
ftftftttAl 1 0(4. IWWmftl Ofc**ttfft*£H 

-t lt^4„ Mpftjwu i o 1 o tm 

mshemmt 1 4 fcawwajBttiwam 1 

8^D)fflfeitBtti: LT (¥*«T^< ) . #«ftp°p^ 
ItbkiitzhcoX'hl. 

[ 0 0 8 9 ] £ zx\ mmmmt 1 8 coMaieii^K 

m 1 «ftiftfiy*««A ) (4. (D^KIEUMB ( L 

< tt»#iat£A ) * H«;««b6» mmnm 1 <o 

*ftft»JBttAiaSj^tt4» sS^(4(2) WkWm 20 

a (cjsjhum-* i t izxtts-ztih . 

[0090] Witf, 3fflIf£1*:*£#i^MB1g 
fc*-j"Ctt. IWSBfifiW)130 'C. 15^5jra«ttT»l 

[ 0 0 9 1 1 ce-aT , 1 1 0 nmmmm 

1 8*4. TIE(A) <om<Oftiftfl8«fiWl 9 AfcTE 

(B) Off* 2 OHiAfiM$4RH 1 9 B fcfllJfc** . 30 

(a) mi(Dm&&ftm®i 9 a 

JBttEtKW l'8tt. (a) ttfflSXtt (ftift) -e*nM& 

MWACII,, -tut,.*) iOJ^cfBlt^Wl 
8fc*<0**-£ittK ) JDffiffi 

coffiffliaaii (s?s) tBas-Witf, -com 1 ama 

ttttfcttAfcfflJgfllSjflfcW 1 tf*FaS8iS$ 1 9 AS: 

[ 0 0 9 2 ] ft. nAftttA 1 1 ok*hvc. 40 
s*r 1 8*>ss 1 ^*Afia*»«A{4#Keit--o«ttK* 

ff 1 2 0 t i 4#n< taft^iSiii t> *>T*oT fcs 
v\ 

[0 0 9 3] (B) £2<0ftAfitttliKl 9B 
#*MMMttfl8U\ (a) -jgft* (^5^e»?SJST 

s ) xm&x^mimmx^&mimmftw®. 

AfcMO. jaoi^l^flf»»»ttA*»fe*iHi ; E'r 
4. -tLT, (b) -5SBK (^^l^fflKT. ) X 0 50 



^HBTl 0-1 94 388 
1 6 

[0094] mar. 3Mnjwe***ti!ow«iatt 

r^-fru -f j fcJRttfc-f 4#ttE«aWl 8 

30-100°Cg«t LT^O. m 1 *5ttift«J5»RA £M 

[0095] Hi 6(4, msmmt 1 8fcEtt£ W> 
fcill 1 «ttiftfla*»«AK J: •)flM9«W«*V^llffiW 
ftA 1 t*JB l.<^Jfc«»«« 1 9 A£# 

jku jB*aairawi 8tft^Lftte*2«!fta»» 

»«B(eJ: D'NKlcoWp 1 *fiU¥Brffik1- *Sf2tf5* 
p d b^^ 1 9 B £jgj£Lfc k*0t?S>4 . 
[0096] ( WSMftM 1 1 o tfDHSi^rifeat^ 
S) (H17) 

»iftfia*ft.i i o 1 20(4. nAftffiJii 

1 0 ^fllJSr SftAfiifttttt 1 4 0»«fEeOT 1 8 lc 

6 o t [i]8lw»«J^#ffii£§£B6 l . Ja^S6 
2. #ttft#*it6 3, /!raiSS6 4. ft^PflifflgPtt 
«^SS6 5 . Mft«fgi5«-fe «y b^«6 6 ZMffit 

41-4 tJJBIMB&tti: LTO^ 1 OWp«»»«Ag* 

Srft^i L < itws$L%i-*imt IXH *) . mtuim. 

y7 5(C. ffliet67. Uj»«#4gtt6 8. 
^9SB6 9Srfl:fiirr4. 

[0097] tot, ttp D n «i#^ 1 1 0(4. mmimm 

1 20tJ:0, Tta(A) coWWlS^Kl^i: . TIE(B) <D 

(a) wmkimft 

(1) ««^ff«^B6 lti m tm2co< 

-xmi k 1 2#^»p a n ft»spm4£Kaiu ^ 
[ o o 9 8 ] (2) hzxk). ms&pm 

ft 1 4 OffiM&Btt&tt 1 8 SrS^3fi^iT'#ffi§-tt 4 . 
[00 99] (3) IWBfi«F*TlHaS^fc»«EII»tf 
1 8(C. »HI#ttW**a6 8C J: 0 . » 1 
»RAtllrt-. 

[ 0 1 0 0 ] (4) ^»glS6 9 fc J: "5 » J^KIEIi^ft 1 

8 ^x^<m\ afaswffiiBVtA zmmwB 

[ o i o i ] (5) &mzmt. mzvmmffit&K&M. 
6 5izx t ).mibm2co<-xumi. 12KK* 

[ 0 1 0 2 ] (6) nAftl^m-b: -y b^S6 6 (Cj: 0 , 4 
±fi(4) C0»«ftg|5«14 2:±ie(5) (73®lfcm2c7) 

^-xgsft iK 12. mm®mm 1 3 tc-t ? h 



(10) WBPF10-194388 

17 18 

u tojBaemtvtb ixmimmimviAZtts- mw. (mi mmmmiA) fcM9. z-pmrnizx 9 

coio3] (b) ssmtw/t (%2mmmviB ) ti*tcjB»'c* *. *l 

(1) nAftttffittffi!ft£a6 1 KJ: 9. HI b^2<7)< T. M^i, -im&x 9{Efl0^a&Wa*aM-* 

11.12 *»i»ftift«HMm 1 4 SrKBl U » £ £ fc C J: 9 . JL«fti&««JBtt (W>ltW>2 OftAfttt 

<0»iftfi9*aWl 4 en|g§6 2CflWfr«. JE^A. B ) &II£ft$*i-?ftAftttfRtt (HI fc»2 

[ 0 1 0 4 ] (2) UP^S6 2 1 J: 9 . IWWftJMWf 1 co»ft&fi® 1 9 A . 1 9 B ) fcjftfcti . 

4<^«E«B»f 1 8 £-£fflJ£J: 9#&£-frT»E [0112] liLh. *%tt3Stlta^*BinifC J: 9P 

[ 0 1 0 5 ] (3) -J£SB*J: 9#BS*fc»ttlMtas|* 10 fe*i6fctfDTIi*< . *«W«RBtJWItt*V^EHtf!) 

[ 0 1 0 6 3 (4) ft&mm 6 4 C J: 9 . &tt£ttffitt 1 ^-X«ff<OMBB* LT t> J: < . * 

[0107] (5) «a®cjEt. KswfOTSWfs&ss att&fc*. $mt,z]%*®mzMi-xm^?>zttfm 

6 5fc<J:9. HI fcg52<0*-*»tfl 1. 12£iS§ U\ 

POTSPH" 1 3 £igr&-t"& . [0 1 1 3] fi, 4Mbft&£l 0 <50^«>Ht)fc* 

[ 0 1 0 8 ] (6) MffiJ^tt-fc: «y hSB6 6 HZX 9 . -sTIi. ^-XgPff 1 2 IC&SMftflStt 1 3 
±12(4) cofc a pffi8SW 1 4 £±IE(5) com 1 km 2 CO 20 L. Hf$SSlfflg|Sff 1 3 £»p a p&mB# 1 4 ifmth 

^-xmt IK 12. ft^fflTOSPtt 1 3 fc-fe -y h fc*>, (a) ^-XgBff 1 2C0±SEtt£{t*:fi«&6tr 

U m2cofc a n#£®ttB £ft43iifc*IWftJ*& 11 >1 2 DSrsSaSfflOTl 3 cOTSS^fiK&WL 1 

0*>RjgSi.*£Tf4. 3AtffiA-r4fcfctt. ^-XgPffl 2<0±4»Oi& 

[ o i o 9 ] t . ^mmmiz xta$. &.Tcotm< mmwm o>vi5 wszimmffit 1 3 <ot*bb<o« 

oftus****. m&mtm® i4* ffifc-tmimm mmmvvyit>*®m$f-rhtti>\,z, o>) 

ffl 8#ail <7)Hp D pffiKfffmA^DJfflEW^fc LTft iWBWKWf 1 3dO±ffliiifca»tfcffilE*fttr^l 3 B£ 

^sftsk t tt, gmcomm^mshmmzftm-thm wMffi&#i 4cot»o{£b&wli 4 a^a-t 

2 «ftftfia*}gttB . -com 2 <om& £ i; k 1 iz . S^iifiiSfflaW 1 3 co_LffifficotR«ffljtK 

fiSSJBttBfcffljefcTSS. fcfq&J^tf 1 4$- >J y^l 5£ttAft&$ttl 4 tf>TS8H««*JB&Ky 

®*s«aw i sizx vumt&tztwmatrimtiziL 30 y^i 6 fc<ot tfc. fit. <-xmt 

9 . tJMEflBBttfc L/C com 1 (vmSh&ft&ftAt . i l 2 fciS$fi®fflS&# 1 3 fcfiifcU 

il*#^3^Lfc»2<0*ifttRI*»ttBfc*JB*-C 3K*iftfiH«|5*f 1 4 *fiB^Sft<0^ffik LT. 01 

& . #a»#<^p a p2r££6<JC«ftT£ & . 8 fc*t*D < . (a) ^-xmt 1 2 O JJBfflfcRW*^ 

[ o 1 1 o ] tx . Mffi^ff 1 4 com i cowffi ■ s u 201 tssiwdam 1 3 cr,T^m<D± 

mffiA*mssiw&Rt ixn^ifrb. -sss au yyw*2 0 2 1 1 t>cc. 1 

( #9 ^Hc»iB«T, ) J: 9 *»C*J«ett#ttTfc l» 2 cO/hg 'J V 2 0 1 <Whffl«teftttfc«ten!W 2 

»l^)«IiJWM«B«AtcR"9, i<l*-t<044-«JME 0 3fc»S«Wffl»*f 1 3<%fcg'jV^qft«2 0 2<0rt 

(^'7X!K#?aST g ) J: 9ffifl^>ttffliiKW m\,z®!t)&Lt&m?7V : Jv 2 0 4 Sffi^tfii k 

K»as-itiUjr. £*>»i wttfl^HflBttAfcHjefts cr^-^awi 2(cwsnBffljattti 3 

^mico«ft^ffl«A^^-e#«». ta!oT. WiA 40 (b) iSSfllliifflgBtfl 3co±Sffl(c|g^H5U 

flM*»tt(=J: 9«l*$ni»#aft I ac0'5 Vt'OTRKco S?2 1 1 tftJMRJ*»tt 1 4^)T*lBO*ffi'J Vt^M 

n^mmm<w*&mm.At ixwmm& 2 1 2*«^t*kk tt» Kswrofflawi 3«vj>a 

tJJttf, -flflfccOftAffi^^c ( m 2 eoMAfim K V 2 1 1 <Oftffl»teWtfc{teU0S 2 1 3 tcfe 
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